Introduction
Studies report that more than three quarters of residents meet criteria for burnout and have expressed career dissatisfaction. [1] [2] [3] These alarming data sound a clear call for effective interventions (both personal and institutional) to prevent burnout and promote resilience and wellness among physicians-in-training.
There are numerous challenges in promoting physician well-being during residency training. Little research has been published about institutional policies directed at helping residents achieve the positive aspects of wellness. 4 Our paper adds to this limited literature by providing a long-term evaluation of institutional interventions aimed at enhancing resident wellness.
The Division of Graduate Medical Education (GME) at Oregon Health & Science University (OHSU) in Portland, Oregon, USA has surveyed residents and fellows about their career satisfaction for nearly 30 years and published those results. [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] As previously reported, residents in our institution have been generally satisfied with their career choices. In an ongoing effort to establish innovative programs that further submit your manuscript | www.dovepress.com
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Choi et al enhance trainee satisfaction and wellness, we implemented two major institutional initiatives. The first was a resident wellness program (RWP) that began in July 2004. 15 Staffed by a psychiatrist and clinical psychologists, all residents and fellows have access to confidential individual or family counseling. RWP staff also provide group training in topics related to wellness, resilience, and burnout prevention. The second was the implementation of a GME-wide policy requiring all training programs to assign residents 4 half-days off per academic year to pursue personal or family health care needs. This policy was implemented in July 2010. In order to evaluate the impact of these institution-wide changes in resident career satisfaction, we have analyzed trends in our survey data over a 10-year time frame.
During the study period, there were two major changes to GME in the US implemented by the Accreditation Council for GME (ACGME). One significant change in 2003 was restricting duty hours per week to 80 hours for all residents in the US and in 2011 the duty period for the first year trainees was restricted to 16 hours in duration. We have also evaluated these findings in the context of the ACGME duty hour changes implemented in 2003 and modified in 2011.
Methods
OHSU is a large urban, tertiary care academic health center located in Portland, Oregon. This is a secondary data analysis of cross-sectional surveys of all resident and fellow trainees at OHSU over the 10-year period in 2003, 2005, 2008, 2011, and 2013 . For each survey, all residents and fellows in OHSU's ACGME accredited residency programs were surveyed. All surveys were anonymous and web-based, therefore, the OHSU Institutional Review Board did not require that written informed consent be obtained from the participants. Although there were some minor differences among surveys, all were distributed and collected during January of each study period. Each survey included the same key questions about 1) career choice satisfaction and perceived stress, 2) work and sleep hours, and 3) personal time-off. In the 2011 and 2013 surveys, one question about burnout 16 was added.
The Maslach Burnout Inventory 17 was added in 2013. That survey questionnaire can be found in Appendix S1. This study was approved by the OHSU Institutional Review Board.
Statistical analyses included frequency tables and descriptive statistics. The chi-square test was used to compare responses among cohorts. A linear model was employed to analyze career choice satisfaction over survey years and by demographic factors. Since the 2008 survey, personal time availability (PTA) scores were calculated by averaging the responses to nine questions that used a 4-point Likert scale (Q51 in Appendix S1). 12 A higher PTA score represents the ability for one to find time to meet personal needs more frequently (exercise, connecting with family and friends, etc). 12 The chi-square test was used to compare satisfaction, stress, and burnout between residents with PTA scores above and those below the median for the entire group for each survey separately. A p-value <0.05 was considered statistically significant. All computations were performed using R statistical language.
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Results Table 1 summarizes the time period and response rates for each survey. Response rates ranged from 56% to 72%. The demographics of the cohorts of all five surveys are shown in Table 2 . The majority of residents were 26-35 years of age and White. During the study period, there were no notable changes in the distributions of gender, age, or race, but there were increasing proportions of residents in specialty training programs and in postgraduate training years (PGY) of ≥4 years. The demographic characteristics of respondents in each survey did not differ significantly from those of the entire resident group in the survey year, suggesting the respondents were representative of all trainees in that survey year. [10] [11] [12] Table 3 summarizes survey-to-survey or within-survey subgroup analyses of career satisfaction by gender and PGY, respectively. With regard to gender, the within-survey analysis revealed that male trainees were more satisfied than female in 2003, 2008, and 2011. When the satisfaction scores of each gender group were compared survey-to-survey, the female group reported significantly higher career satisfaction scores than their female peers in 2011 (vs 2008; p=0.028, chi-square test) and 2013 (vs 2011; p<0.001, chi-square test). Similarly, PGY1 and PGY2 groups in 2013 survey reported significantly higher career satisfaction compared to their peers in 2011 (p=0.001 for both, chi-square test). In contrast, 2013 within-survey analysis results did not show any differences in career satisfaction by gender or years in program. A multivariate analysis revealed that there were still significant differences in satisfaction across five surveys (F-test, p-value <0.001) even after adjusted for gender, PGY, age, race (white vs others), and specialty (primary vs other specialty).
In a previous publication by our group, 12 residents with PTA scores above the median were significantly more satisfied with their careers, reported lower perceived stress, and more sleep hours than those with PTA scores below the median. Similar results were seen for respondents in the 2011 and 2013 surveys. In addition, residents with higher PTA scores tended to report less burnout (Table 4 ). There was a positive trend in average PTA scores over time. The 2011 average PTA score was significantly higher than that in 2008 (p<0.001, two independent samples two sided t-test), coinciding with introduction of the time-off policy. Finally, the 2013 PTA average score continued to increase relative to that in 2011. Table 5 presents the linear model analyses of PTA scores by gender and PGY. In 2008, the PTA scores of PGY1 was quite lower than all other trainees (p-value =0.072 against PGY2, 0.061 against PGY3, and <0.001 against PGY4+). However, in 2013, there were virtually no differences in the PTA scores among PGY1 through PGY3, while the difference with PGY4+ became notably smaller. 
Discussion
This study provides a secondary data analysis for surveys of the entire GME cohort at five points in time: 2003, 2005, 2008, 2011 , and 2013 and documents satisfaction trends from one institution. To our knowledge, there are no published reviews on longitudinal career satisfaction among GME trainees over a comparable time period. The results show continual improvement in overall career satisfaction. A control group for direct comparison was not available and after an intensive online search we could only find demographically similar data from Gallup survey data of US workers (January 2008 through April 2011). During the same time period as our study, Gallup survey data showed no improvement in job satisfaction. 19 In addition, in our multivariate analysis, the improvement in satisfaction was still significant after adjusted for other demographics factors and our data reveal little consistent change in factors that are typically considered to have negative impact on job satisfaction, such as sleep deprivation or perception of stress and burnout.
Since this is a secondary data analysis of five crosssectional surveys, causality cannot be documented. We postulate, however, that the significantly higher satisfaction in career satisfaction documented in latter two surveys may be the synergistic result of two important institutional wellness initiatives detailed in the introduction (RWP and time-off policy), perhaps in conjunction with the duty hour change by ACGME in 2011. While utilization data are not shown, the number of residents who have used the RWP and requested 
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Resident wellness 10-year trends the time-off opportunity have trended up over the course of the study period. And we believe that higher rates of resident use of these interventions also partially explain improved career satisfaction.
Changes in ACGME requirements for residents' duty hours and responsibilities were also implemented during the study period. Current reports offer no consensus of a positive effect of changes in resident satisfaction. 3, [20] [21] [22] [23] [24] Also, from our data, it is unclear whether these changes caused the whole uptrend in resident career satisfaction. However, we think the institutional changes to promote resident access to mental health counseling and education regarding resilience and burnout, as well as employment of the time-off policy to address health care needs, implemented during this time frame had an impact on our trainees' career satisfaction at least in part.
The data regarding PTA scores are particularly notable and intriguing. Residents and fellows who found more time to take care of personal needs reported higher levels of career satisfaction, less perceived stress, and less burnout than others. Figure 1 shows the overall associations between the trends of PTA scores and other key measures. This important finding suggests that assuring residents have the time to address personal needs, through institutional policy and culture change, may improve their well-being and decrease burnout. In addition, it is interesting that the PTA scores of PGY1 trainees seemed to be notably improved gradually with the time-off policy as shown in Table 5 .
The changes in satisfaction during the time period were not homogeneous. Early in the study period, changes in a positive direction were experienced by more senior residents, while those for entry level residents remained relatively stable. During the latter part of the study (2011 and 2013), the most notable improvement occurred among the junior residents, while the senior residents' improvement plateaued. These findings suggest that both the wellness program and the time-off policy positively impacted trainees' satisfaction, but at different times. We hypothesize that the more senior residents, who were the first cohort to use and ultimately benefit from these institutional interventions, likely influenced their more junior colleagues to take advantage of those opportunities.
Limitations
There are limitations of this study. While results are from a single institution, we believe they are generalizable to training programs at similar-sized tertiary care academic health centers in the US. (The 2008 demographic data were not distinguishable from those of residents in other institutions in the US. 12 ) The data reported in this study are a collection of five cross-sectional surveys (2003, 2005, 2008, 2011, and 2013) . Since this is an observational study without a proper 
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Choi et al control group, rather than a traditional cohort or longitudinal study, the reported changes could be caused by other unobserved factors; thus, the reported associations cannot be interpreted as causative.
Conclusion
We recommend, in addition to continued assurance of duty hour compliance, that GME sponsoring institutions may consider programmatic enhancements such as the RWP and half-day off policy to promote a culture of self-care and wellness and improve career satisfaction among its trainees.
3) I am definitely burning out and have one or more symptoms of burnout, such as physical and emotional exhaustion.
4) The symptoms of burnout that I'm experiencing won't go away. I think about frustration at work a lot. 5) I feel completely burned out and often wonder if I can go on. I am at the point where I may need some changes or may need to seek some sort of help.
32. How many hours of sleep did you get per night on average over the past one week period? <3 hours 3-4 hours 5-6 hours 7-8 hours
33. During the past 30 days, for about how many days have you felt you did not get enough rest or sleep? If none or don't know/not sure, write in "none" or "not sure". 
